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work of small squares in the focus of the eyepiece 
was another favourite device which might have 
answered very well if the object to be measured 
exactly fitted the side of the square. Picard seems to 
have first imagined the use of the screw to move two 
plates of metal, similar to the slit of a spectroscope, 
but to measure the distance, if we correctly under¬ 
stand the description, he had to detach the micrometer 
from the telescope and place it under an ordinary 
microscope. Hooke supplied the movable wires as an 
improvement to Gascoigne’s micrometer, and Auzout 
introduced the divided head. Romer gave us the 
spring to take out the “ loss ” of the screw, 
Traughton added the position circle, and so the tale 
goes on, showing the variety of processes and the 
slowness of growth necessary to ensure the perfected 
form that receives general acceptance. 

The processes followed in dividing the limbs of 
graduated instruments is another subject which the 
author’s practical knowledge and great experience 
can render peculiarly interesting, but we can say no 
more than that in this treatise, with its admirable 
illustrations, will be found a valuable collection of 
facts from which one can trace that growth of 
mechanical skill and improved technique, which have 
ministered so materially to the progress of astro¬ 
nomical science. 


NATURE AND NURTURE OF THE CHILD. 
An Introduction to Child-study. By W. B. Drum¬ 
mond, M.B., C.M. Pp. iii + 348. (London : 

Edward Arnold, 1907.) Price 65. net. 

The Child's Mind: its Growth and Training. By 
W. E. Urwick, M.A. Pp. xi + 269. (London : 
Edward Arnold, 1907.) Price 45. 6 d. net. 

R. DRUMMOND, who is already well known 
as the author of a useful primer on the nature 
and nurture of the young child, has written a more 
ambitious book, which “ aims at supplying a fairly 
comprehensive introduction to child-study.” His 
work, therefore, necessarily covers a wide field, rang¬ 
ing from facts of growth, defects of the special senses, 
and school hygiene, by way of the instincts, habits 
and interests of children, to their forms of expression 
and their moral and religious characteristics. On all 
these he writes interesting chapters prefaced by sec¬ 
tions dealing with methods of investigation and other 
introductory topics. 

On p. 87 the student is wisely warned against the 
over-enthusiasm exhibited by “ a number of workers 
especially in America,” some of whom “ start with 
no definite object in view and not unnaturally arrive 
nowhere.” It would doubtless be unfair to suggest 
that this severe criticism applies not inaptly to the 
child-study movement as a whole. Nevertheless, on 
turning the last page of this book one is tempted to 
ask whether it is possible to secure “ the chief end of 
child-study,” which is, we are told, “not only to 
collect facts about children,” but also “to formulate 
them in such a way as to make them available for 
science and for the use of those who need them for 
application to practical problems,” so long as even 
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such able exponents as Mr. Drummond give us little 
more than a mass of materials of widely different 
values, not always submitted to adequate criticism, 
and illuminated from no general point of view. This 
complaint should, however, be qualified by recognition 
that the author can scarcely fail to encourage sympa¬ 
thetic observation of children—a result with which he 
would, apparently, be satisfied. 

By contrast with Mr. Drummond’s book, the sys¬ 
tematic unity of treatment that follows from adherence 
to a clearly conceived point of view is 'the most pro¬ 
minent characteristic of Mr. Urwick’s. The author 
of “ The Child’s Mind ” sees clearly that 

“ It is not sufficient for the purpose of education 
merely to collect and state facts drawn from these 
sciences [Biology, Physiology and Psychology] which 
seem to be relevant. . . . The rays of light coming 
from the different sciences must be focussed, passed, 
as it were, through a common _ lens, in order that 
the light thrown' may be cumulative and concentrated 
rather than sporadic.” 

It may be said at once that he has performed the 
task thus indicated in such a way as to make his 
modestly announced “ study ” one of the most useful 
pedagogical treatises of recent years. He has given 
what is much more helpful than the best “ psychology 
for teachers ”—a consistent interpretation of the educa¬ 
tive process as a whole as it presents itself under the 
more or less conventional conditions which actually 
determine it. 

Mr. Urwick’s treatment is based upon the modern 
concept of connation. Human behaviour can be 
analysed largely into connative processes which set 
towards or away from objects of positive or negative 
“immediate value.” In relation to these immediate 
values other objects of perception or thought may 
have “final value.” Education consists in the (in¬ 
direct) teaching of a certain range of immediate values 
and the (direct) teaching of final values with refer¬ 
ence to these. Thus immediate and final value replace 
in Mr. Urwick’s scheme the Herbartian notion of 
interest. His treatment is in a sense complementary 
to the older doctrine, of which he gives fragmentary 
but interesting criticisms. The student will find it 
a valuable exercise to study “ The Child’s Mind ” 
together with a representative exposition of the Her¬ 
bartian psychology such as that of Prof. Adams. 

T. P. N. 


OUR BOOK SHELF. 

The Essentials of Cytology. An Introduction to the 
Study of Living Matter. With a Chapter on 
Cytological Methods. By Charles Ed-ward Walker. 
Pp. viii + 139. (London : Archibald Constable and 
Co., Ltd., 1907.) Price 7s. 6 d. net. 

The need for an elementary text-book on cytology has 
been felt for some years, and Mr. Walker has 
sought to meet it in the volume before us. There 
is much in the book that is good. The details of 
nuclear division in the higher forms are clearly pre¬ 
sented, and the student is enabled to gain a clear idea 
of the process by means of the admirable and in¬ 
genious stereoscopic photographs w r hich accompany 
the volume. 
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A considerable space is devoted to a consideration 
of the reduction phenomena which form, such a strik¬ 
ing feature in the cellular life-cycle of the great 
majority of animals and plants. But we cannot 
forbear from protesting against the introduction of 
what seems to us to be a totally unjustifiable con¬ 
fusion into current terminology. The term “ meiotic 
phase,” used to cover the processes connected with 
“ reduction,” was introduced to embrace the two 
mitoses which are intimately connected. In the course 
of the first of these the reduction in the number of the 
chromosomes is accomplished. Mr. Walker, however, 
speaks of the second meiotic division as post-meiotic, 
thus obscuring the close relationship that exists be¬ 
tween the heterotype and homotype division, a rela¬ 
tionship that is, partly at least, due to the fact that 
in the prophase of the first meiotic (heterotype) 
division, a fission in the chromosome rudiments takes 
place which will be consummated during the second 
(homotype) mitosis; this explains the common, though 
not invariable, absence of the spireme from the 
second division, and probably is connected with the 
rapidity with which the two mitoses usually follow 
on each other. The term post-meiotic should be (as it 
hitherto has been) reserved for those mitoses, if any, 
which occur after the completion of the meiotic phase. 

The description given of polar bodies is made, doubt¬ 
less by inadvertence, to read as though these struc¬ 
tures only represented nuclei and not cells, whereas, 
of course, they are each severally homologous with 
the egg. 

The book would be improved by the substitution of 
a more comprehensive account of the nuclei of the 
lower organisms for the matter contained in chapters 
x. and xi., which seems to us to be somewhat out of 
place in a work of this kind, as well as open to 
criticism on other grounds. 

The addition of an introductory chapter dealing 
with the development of our knowledge of the cell, and 
the recognition of its paramount importance, would 
be useful when there is a demand for a second 
edition, and at the same time the references which 
appear at the foot of some of the pages might also 
be completed. 

We have criticised the work somewhat frankly, 
perhaps, but this has been done not with the intention 
of condemning it. On the contrary, it possesses many 
very good qualities, and with some little modification 
and correction, it will easily rank as an extremely 
useful text-book of elementary cytology. J. B. F. 

Immune Sera. By Dr. C. F. Bolduan. Second 

edition, re-written. Pp. viii+154. (New York: 

John Wiley and Sons; London : Chapman and Hall, 

Ltd., 1907.) Price 6s. 6 d. net. 

This book has its origin in a monograph by Wasser- 
man, a translation of which was published by the 
author in 1904. This second edition has been re¬ 
written by the translator. The original chapters are 
dealt with more fully, and the scope of the book has 
been widened by the addition of chapters on venins 
and antivenins,' agglutinins, opsonins, and serum- 
sickness. 

The antitoxins are first dealt with, and brief out¬ 
lines are given of the history of the subject and of 
the methods of preparing and testing antitoxins. 
Ehrlich’s views on the origin of antitoxin, on the con¬ 
stitution of diphtheria antitoxin, and on the nature of 
the combination between toxin and antitoxin, are 
treated in a lucid manner. The views of Arrhenius 
and of Bordet receive less adequate treatment. 

In handling the subject of the agglutinins,_ the 
bacteriolysins, the haemolysins, and the precipitins, 
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much discrimination has been shown in avoiding a 
discussion of the more difficult theoretical considera¬ 
tions, and in selecting the fundamental facts and 
experiments for exposition. 

A good account is given of the application of 
haemolytic and precipitin methods to practical pur¬ 
poses. Among these may be mentioned methods of 
great importance in medico-legal work, viz., the 
biological tests for bloodstains by means of which it 
is possible to differentiate human blood from the blood 
of other animals. 

The least satisfactory chapters in the book are those 
on serum sickness, snake venoms, and opsonins. In 
regard to the last, the author states that the results 
obtained by most workers in America fail to bear out 
Wright’s claims for his method. 

On the whole, this is an excellent little book, and 
ought to be of service both to those who wish to keep 
abreast of the main advances in the subject and to 
those who are attacking these questions for the first 
time. 

A Guide to the Study of Australian Butterflies. By 

W. J. Rainbow. Pp. 272; illustrated. (Melbourne : 

T. C. Lothian, 1907.) Price 3s. 6 d. 

This is a useful little book intended for beginners 
taking up the study of Australian butterflies, with 
special reference to their life-history. Indeed, the 
author not only tells us in his preface that “ much of 
the material in the way of life-histories is now pub¬ 
lished for the first time,” but also, “ Only those 
species of which something is known of their life- 
history are included in the present volume.” Surely 
this last resolution is a double mistake. On the one 
hand it will be a great disappointment to any collector 
who meets with one of the purposely omitted species 
not to be able to discover from this book (perhaps the 
only one on the subject to be found within hundreds 
of miles) whether his find is known, or probably new; 
and, on the other, if attention had been directed 
to imperfectly known species, it would have largely 
conduced to efforts being made to supply the de¬ 
ficiencies in our knowledge. The book otherwise, 
however, seems to be very well executed, and is re¬ 
markable for being written almost entirely from 
Australian sources. 

The classification followed is taken from Mr. G. A. 
Waterhouse’s “ Catalogue of the Rhopalocera of 
Australia.” The frontispiece represents two hand¬ 
some species of Delias and two of Papilio, while most 
of the species mentioned in the book are excellently 
figured, figures of the earlier stages being frequently 
added. The introductory chapters deal with trans¬ 
formations, parasites, collecting and preserving, &c., 
and are also freely illustrated, the figures of wing- 
neuration on p. 23 being particularly good. Ninety 
species are included in this little volume, distributed 
among six families as follows :—Nymphalida3_ (sens, 
lat.), 35; Libytheidae, 1; Lycinidse (sic), 16; Picridae, 
12; Papilionidce, 9; Hesperidae, 17. 

We notice a few peculiarities in the spelling of some 
of the names, which appear to be not misprints, but 
intentional, such as Xenica kluggi, and Lycinidse. 

W. F. K. 

The Theory and Practice of Perspective Drawing. By 

S. Polak. Pp. viii+184. (London: University 

Tutorial Press, Ltd., 1907.) Price 5s. 

This volume of the “ Organised Science Series ” has 
been specially compiled to meet the requirements of 
the Board of Education’s syllabus in perspective, and 
covers the ground of both sections A and B of that 
syllabus with their direct and inverse problems. 
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